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1) ELM heat load simulations on W rods - update

removable door with
target mounted

EB1200 | 600kW beam fixes temperature of mockup.
* 150kW beam spot hits single rod for 2-5ms.
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The ITER Team is interested in Sandia’s testing of
W rod armor with many (10K) ELM-like heat pulses.
The tests will:

1) identify mechanisms for potential surface damage,
2) to complement ongoing Russian plasma gun tests.
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EB1200 plan view

*Testing itself has been delayed due to limitations in personnel,
repair of equipment and priorities for other tasks (EBTS and ITER).

*Oscillations in heat load (ripple in power supply) caused surface
temperature fluctuations for 2-5 millisecond “ ELM” pulses. This is
unimportant for most tests but problematic in ELM heat load tests.

*We plan to resume testing in January.



1) ELM heat load simulations - continued EB1200 150kW beam spot on W rod
-

Two important technology modifications
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1) ELM heat load simulations - continued

Effort on thermal modeling continues for both ELM heat

loads and steady state thermal response.

Thermal Modeling of W Rod Armor, RE Nygren, SOFT 2004
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2) ITER Module 18

* FW /Shield (Blanket) module
bottom of outboard first wall
36 toroidal positions

* US commits to provide these
units.

* Issues include:
—complex mounting/cooling

—heat loads, ELMs/VDEs and
segmentation (EM loads)

—ports/penetrations




2) ITER Module 18 - continued e
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* Issues include:
—complex mounting/cooling
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2) ITER Module 18 - continued

* Issues include:

—heat loads —~ELMs/VDEs and
segmentation (EM loads)

* Vertical Downward Disruptions
(VDEs) will tend to hit Model8,
baff k& and divertor causing EM
loads and heat loads.

* Asymmetries in ELM heat loads
ELMs make Mod18 more

vulnerable.




2) ITER Module 18 - continued

Issues include:

—ports/penetrations
In—vessel viewing + GDC,
vertical neutron camera,
bolometer views, "*-
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2) ITER Module 18 - continued ‘ — /

Heat removal scheme
Design development and
verif cation needed. Segmentation t
of Mod18 affects the design of —
the water ("25% of shield) and

-coolant passages. '

OPTIONS?: Coolant path is complicated. —
There is an EFDA alternative. The US |
might prefer a “casting-based” approach.

US milestone of a Conceptual Design of
Mod18 in FY2005 will likely preclude the
investigation of any design alternative.

" Volumetric heating (neutronics) || |
Recent work (Nov. 2004) on |
trlangular support by lida* et al.

Nuclear Heat deposition in the Blanket and Vacuum Vessel by Monte Carlo nuclear analyses

ITER NakenFeam
G. Ruvutuso, H. Iida, L. Petrizzi, NAG-171-15-11-00 15, Nov. 2000 Srnlln
@
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ITER Module 18 — other comments

FW Partners - host, US, China, Korea, RF, ??

ITER website - www.itereu.de
access to design data, drawings **- (with ITER account)

Garching - Nygren at IPP " 7-10 days every 2 months
link to good website for Garching from ITER

Plan - conceptual design of Mod18 in FY2005
(Mike Ulrickson presentation)

Our commitment to ITER is to deliver hardware that works.

We must: develop and confrm a workable design,

develop and qualify vendors,

develop fabrication and QA procedures,

identify and mobilize the talent we need in industry and
our research institutions and get commitment to

this project.



